Consultation is essential to the daily practice of school psychologists (National Association of School Psychologist, 2010). Successful consultation requires fidelity at both the consultant (implementation) and consultee (intervention) levels. We applied a multidimensional, multilevel conception of fidelity (Dunst, Trivette, & Raab, 2013 ) to a consultative intervention called the Collaborative Model for Promoting Competence and Success (COMPASS) for students with autism. The study provided 3 main findings. First, multidimensional, multilevel fidelity is a stable construct and increases over time with consultation support. Second, mediation analyses revealed that implementation-level fidelity components had distant, indirect effects on student Individualized Education Program (IEP) outcomes. Third, 3 fidelity components correlated with IEP outcomes: teacher coaching responsiveness at the implementation level, and teacher quality of delivery and student responsiveness at the intervention levels. Implications and future directions are discussed.
School consultation is an evidence-based approach for improving teaching quality and student learning outcomes (Kampwirth & Powers, 2002; Sanetti & Kratochwill, 2007) and is a required core competency in accredited school psychology programs (National Association of School Psychologists, 2010). Despite evidence of effectiveness, consultation practices vary widely, and little is known about applications in everyday practice (Gresham & Lopez, 1996) . One critical factor that influences success for any evidencebased intervention is fidelity-the degree to which the intervention is delivered as originally intended (Power et al., 2005) . Consultation fidelity addresses both what the consultant does during the consultation and what the teacher or consultee does as a result of the consultative process (Miller & Rollnick, 2014; Noell, 2008; Sanetti & Kratochwill, 2007; Sanetti & Kratochwill, 2009) . The implementation science model outlined by Dunst, Trivette, and Raab (2013) and the multilevel consultation framework by Noell (2008) provide frameworks for assessing these two levels of fidelity-implementation fidelity (consultant level) and intervention fidelity (consultee level; Dunst et al., 2013) . Implementation fidelity captures the consultant's behavior or the degree to which the consultation is implemented as designed, whereas intervention fidelity focuses on the consultee's behavior or the degree to which the intervention developed during the consultation is implemented as planned. Assessment of both implementation and intervention fidelity is critical to capture delivery of the necessary components of an effective program that impacts consultee and client outcomes (Durlak & DuPre, 2008; Ruble & McGrew, 2015; Schoenwald, Sheidow, & Letourneau, 2004) . Dunst and colleagues (2013) provided some examples with regard to the key features of quality implementation and intervention fidelity in the area of early intervention. For instance, essential implementation fidelity includes active learners' participation in using evidence-based practices and quality coaching feedback for performance, whereas intervention fidelity includes reciprocal child-teacher interactions and contingent responsiveness to child's learning. Dunst and colleagues (2013) believed that implementation fidelity should influence intervention fidelity and thus treatment outcomes. Specifically, they posited that intervention fidelity would fully or partially mediate the relationships between implementation fidelity and treatment outcomes.
Despite its importance, fidelity measurement for school consultation is limited (Noell, 2008; O'Donnell, 2008; Sheridan et al., 2009) . Unfortunately, the failure to assess fidelity is not isolated to school consultation research and practice. Several studies have documented the relatively small percentage of research-and practice-based articles reporting intervention fidelity (Schulte, Easton, & Parker, 2009; Weisz, Jensen-Doss, & Hawley, 2006) . For instance, half of the intervention studies published in four school psychology journals between 1995 and 2008 failed to report intervention fidelity data (Sanetti & Fallon, 2011) . Another recent study reported that fewer than 50% of the intervention studies published in general and special education journals provided information about the fidelity of implementation (Swanson, Wanzek, Haring, Ciullo, & McCulley, 2013) . Even lower percentages have been reported within particular special education eligibility groups. For example, in randomized controlled treatment studies of autism, treatment fidelity data appear in less than 18% of studies (see Perepletchikova, Treat, & Kazdin, 2007; Wheeler, Baggett, Fox, & Blevins, 2006) .
One of the challenges in fidelity assessment is inconsistent and unclear use of definitions. Fidelity has been defined differently, and its meaning has evolved across time from a unidimensional to a multidimensional concept (Power et al., 2005) . The traditional unidimensional definition of fidelity focused solely on the extent to which an intervention was delivered as planned (Gresham, 1989) . More recently, researchers have suggested that fidelity should be studied in terms of quantity (i.e., adherence and dosage) and quality (i.e., quality of delivery and participant responsiveness; Dusenbury, Brannigan, Falco, & Hansen, 2003; O'Donnell, 2008) . For example, adherence has been defined as the extent to which program components are implemented and dosage or exposure as the amount of the intervention delivered to participants, such as length and frequency of sessions (Dane & Schneider, 1998) . Quality of delivery, in turn, measures interventionists' skills in delivering the program (e.g., treatment alliance, positive regard), and participant responsiveness measures participants' engagement during intervention sessions, such as attention and participation. Thus, over time, the construct of fidelity has expanded from a narrow focus on adherence to a multidimensional concept of quantity and quality.
A multilevel, multidimensional measurement approach is rarely applied in school-based consultation (Sheridan et al., 2009) in part because measuring multidimensional fidelity is time consuming and complex, requiring psychometrically sound tools (Noell, 2008; Schulte el al., 2009 ). However, a few researchers have used multidimensional fidelity. Reinke and colleagues (2013) evaluated the multidimensional fidelity of a teacher's classroom management intervention and found that ratings of participant responsiveness and coaching dosage correlated with important teacher-and student-level treatment outcomes. Also, Odom and colleagues (2010) and Hamre and colleagues (2010) studied the dosage and quality of delivery of early education programs and found that both were related to student outcomes. Crawford, Carpenter, Wilson, Schmeister, and McDonald (2012) found that teacher adherence, student engagement, and total time in a math intervention predicted students' math outcomes. Finally, Wanless, Rimm-Kaufman, Abry, Larsen, and Patton (2015) used mediational analyses and found that teachers' engagement in training in a socialemotional intervention mediated the relationship between observational ratings of classroom climate and teacher adherence.
These studies have advanced our understanding of the interactions among fidelity components (Hoagwood, Atkins, & Ialongo, 2013) ; however, other than these few studies, school-based consultation studies have failed to utilize multilevel, multidimensional fidelity to monitor the consultative process and outcomes.
Collaborative Model for Promoting Competence and Success (COMPASS) and the Multilevel, Multidimensional Fidelity Model
The current study builds on Ruble and colleagues (2012) 's work on COMPASS), a manualized teacher-parent consultation intervention for students with autism spectrum disorder (ASD; Ruble, Dalrymple, & McGrew, 2012) . COMPASS was tested in two randomized controlled trials (RCTs; Ruble, Dalrymple, & McGrew, 2010; Ruble, McGrew, Toland, Dalrymple, & Jung, 2013 ) that provided opportunities to understand multilevel, multidimensional fidelity as both implementation fidelity (consultant implementation of COMPASS) and intervention fidelity (teacher implementation of COMPASS intervention plans). COMPASS consists of five sessions: an initial 3-hr consultation that includes the teacher and parent, and four 1-hr subsequent coaching sessions. In the initial 3-hr consultation, the consultant, teacher, and parent used the COMPASS decision-making approach to engage in an open discussion of parent and teacher concerns and observations related to the child's strengths, preferences, fears, frustrations, adaptive skills, problem behaviors, social skills, communication skills, and learning skills to identify IEP goals related to social skills, communication, and independence/learning skills within an ecological framework. After personalized goals were identified, the team developed intervention plans using evidence based strategies that were selected, and when necessary adapted, based on the child's learning strengths/preferences and environmental resources/supports and the classroom context using an Evidence Based Practice in Psychology Framework (McGrew, Ruble, & Smith, 2016) . Following the consultation, teachers were asked to update the students' IEPs with the new goals. The consultant then met with the teacher for four subsequent (1-hr) coaching sessions spread evenly throughout the remaining school year (occurring every 4 -6 weeks). All consultations for the study were led by one of two consultants, the codevelopers of COMPASS (Ruble & Dalrymple, 2002) , who split the caseload. The consultants were highly experienced with more than 25 years of experience. They were both female and Caucasian. The total time spent consulting with the teacher was less than 10 hr over the school year. A large effect size was obtained for the first RCT (d ϭ 1.5; Ruble, Dalrymple, & McGrew, 2010) . This was replicated in a second RCT that included both face-to-face and a Web-based teacher coaching condition (d ϭ 1.4; 1.1, respectively; Ruble, McGrew, Toland, Dalrymple, & Jung, 2013) .
Although parents are an integral part of COMPASS, they are not the main consultees. That is, only teachers are required to attend the coaching sessions and execute the plans developed after consultation. Based on the implementation frameworks by Dunst and colleagues (2013) and Dane and Schneider (1998) , we assessed four fidelity components at both the implementation and intervention levels: adherence, quality of delivery, dosage, and participant responsiveness (Figure 1 ).
Treatment fidelity is essential to the success of COMPASS. At the implementation level, high fidelity implies that COMPASSspecific components and generally good consultation practices are implemented by the consultant and received by the consultee or teacher. At the intervention level, this means that evidence-based practices recommended by the National Professional Development Center on Autism Spectrum Disorder (see Wong et al. 2015) individualized for students with ASD (McGrew, Ruble, & Smith, 2016) were implemented by the teacher and received by the student. Thus, fidelity at the intervention level directly links to fidelity at the implementation level and positively influences students' learning outcomes (National Professional Development Center on Autism Spectrum Disorder, n.d.; Wheeler et al., 2006) . This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Research Questions
Because we lack knowledge of multidimensional fidelity reliability, construct validity, and predictive validity, the study aimed to explore the nature of and relationships among multidimensional fidelity components. We asked four basic research questions: (1) Are measures of implementation-and intervention-level fidelity consistent across time? (2) Do measures of implementation-and intervention-level fidelity correlate with each other? (3) Are measures of implementation-and intervention-level fidelity associated with student outcomes? and (4) Do measures of intervention-level fidelity mediate the relationship between implementation-level fidelity and student outcomes? The idea of intervention-level variables as mediators is commonly accepted and found in other conceptual models (see Noell, 2008; Sheridan, Rispoli, & Holmes, 2013) . Based on previous empirical work (Odom et al., 2010; Reinke et al., 2013) and the general assumption that measures of similar constructs are likely to be positively related (Campbell & Fiske, 1959) , we expected that the four fidelity components would be positively correlated with each other at both the implementation and intervention levels, with correlations strongest within, as opposed to, across levels. We also expected that implementationlevel fidelity would have a weaker, indirect association with student outcomes mediated through intervention-level fidelity, which would have a direct and stronger association with student outcomes.
Method Participants
The data come from a secondary analysis of two RCTs of COMPASS (Ruble et al., 2010 . The same inclusion eligibility, recruitment procedures, and group assignment procedures were used in both studies. Across the two studies, a total of 79 special education teachers and one student with autism selected randomly from the teacher's caseload were recruited. That is, if a teacher had more than one student with ASD, random selection was used to select one child with ASD from her caseload as the student participant. Forty-seven dyads (i.e., one teacher and one student with ASD) were assigned to the COMPASS experimental groups (18 for the first study and 29 from the second study). See Ruble et al. (2010) and for a more detailed description of the recruitment and randomization process. The Autism Diagnostic Observation Schedule (Lord et al., 2000) was used to verify the ASD diagnosis. See Table 1 for demographic information.
Implementation Level Measures
Consultation and coaching adherence. Two scales were used. A 25-item Consultant Consultation Adherence Form (CCAF) measured the degree to which critical elements of the initial consultation were delivered. Teachers rated items using a dichotomous scale (Yes/No; Kuder-Richardson Formula 20 [KR20] Ͼ .80). Sample items included "goals include those suggested from home and family" and "treatment goals that came from the COMPASS consultation are described in clear behavioral terms." The 14-item Consultant Coaching Adherence Form (CCoAF) assessed the critical elements of a quality coaching session. Teachers rated items on a 4-point Likert-type scale (1 ϭ not at all; 4 ϭ very much; ␣ ϭ .70). Sample items included "we reviewed the consultation/coaching written summary report and answered questions" and "we discussed at least one idea (what teaching methods to keep in place or what teaching methods to consider changing) for each objective."
Consultation and coaching quality of delivery. Two scales were used. The eight-item Consultation Quality of Delivery Questionnaire (CQDQ) captured quality of delivery of the initial consultation, for example, consultant enthusiasm, attitude, communication skills and professionalism. Teachers rated items using a 4-point Likert scale (1 ϭ not at all to 4 ϭ very much). Sample items included "the consultant's communication skills were effective" and "the consultant listened to what I had to say." The CQDQ demonstrated excellent consistency (␣ ϭ .99). The four-item Coaching Quality of Delivery Questionnaire (CoQDQ) was similar to the CQDQ, assessing similar features focused on coaching sessions, and was teacher-rated using a 4-point Likert scale (1 ϭ not at all; 4 ϭ very much). The CoQDQ had good internal consistency across the coaching sessions (␣ ϭ .75-.99). This document is copyrighted by the American Psychological Association or one of its allied publishers.
Teacher responsiveness. Consultants used a 5-point Likert scale (1 ϭ not very much; 4 ϭ very much) to rate teacher involvement at initial consultation and across coaching sessions using the nine-item Consultation/Coaching Impression Scale (CIS). The CIS demonstrated good internal consistency across initial consultation and coaching sessions (␣ ϭ .74 -.91). Sample items included "Was the teacher involved in discussion?" and "Was the teacher cooperative/collaborative?"
Intervention Level Measures
Teacher adherence. Teacher adherence assessed whether the teaching plans from the COMPASS consultation and coaching sessions were delivered as planned (Fogarty et al., 2014) . Immediately following each coaching session, the two consultants completed a simple one-item, 5-point (1 ϭ 0 -19%; 2 ϭ 20 -39%; 3 ϭ 40 -59%; 4 ϭ 60 -79%; 5 ϭ 80 -100%) scale rating the degree (percentage) to which teachers had implemented the teaching plans. The two consultants independently rated 45% of the coaching sessions for reliability. Interrater reliability using intraclass correlation (ICC) was good (r ϭ .90, p Ͻ .05).
Teacher quality of delivery. The quality of implementation of the intervention was assessed using the Social Interaction Rating Scale (SIRS; Ruble, McDuffie, King, & Lorenz, 2008; , which measures teaching quality of delivery across six domains of teacher behavior; for example, teacher's level of affect. Consultants rated items using a 5-point Likert scale. The SIRS demonstrated good internal consistency (␣ ϭ .89). Two consultants independently rated 20% of the SIRS across sessions, demonstrating good interrater reliability using ICC (r ϭ .94, p Ͻ .01).
Student responsiveness. The level of student engagement and reaction to the intervention was assessed using the Autism Engagement Scale (AES; . Student engagement was rated along six domains of behavior: (a) cooperation; (b) functional use of objects; (c) productivity; (d) independence; (e) consistency of the child's and the teacher's goals; and (f) attention to the activity. Items were rated on a 5-point Likert scale. The total score was used. The AES demonstrated good overall internal consistency (␣ ϭ .86). In addition, the two consultants independently rated 20% of the AES across sessions, obtaining good interrater reliability (ICC ϭ 0.88, p Ͻ .01).
Intervention dosage. Teacher report of weekly frequency of teaching the targeted skills and goals (i.e., "how many times a week is the skill worked on") was used as the measure of intervention dosage.
Student Outcome Measure
Student goal attainment. Psychometric Equivalence Tested Goal Attainment Scale (PET-GAS) was used to measure student learning outcomes (i.e., IEP outcomes; Ruble, McGrew, & Toland, 2012) . PET-GAS was developed following the consultation and guided performance feedback for the coaching sessions. Goal attainment scaling is considered standard practice for school consultation studies (Sheridan et al., 2006; Sladeczek et al., 2001) , and it is especially useful when student outcomes are individualized, such as IEP goals. The use of PET-GAS addressed the limitations of some standardized measures, such as sensitivity to changes and relevance (McConachie et al., 2015) .
For each student, three IEP goals representing a social, communication, and learning skill were evaluated. To enhance comparability of PET-GAS across different participants, we applied a protocol for goal writing to ensure equivalence in goal difficulty, measurability, and equidistance; . In addition, two raters (i.e., two doctoral-level graduate students) independently rated all PET-GAS goals for difficulty, measurability, and equidistance, and confirmed similarity across goals in the three areas. For Study 1, the ICC for agreement was .96 for measurability, .96 for equidistance, and .59 for difficulty (difficulty was controlled in the study one analyses). For Study 2, the ICC for agreement was 1.0 for measurability, .96 for equidistance, and .96 for difficulty, meaning that the PET-GAS goals were similar regarding difficulty, measurability, and equidistance across groups.
The PET-GAS was made up of a 5-point scale for each goal (Ϫ2 ϭ present levels of performance, Ϫ1 ϭ progress, 0 ϭ expected level of outcome, ϩ1 ϭ somewhat more than expected, ϩ2 ϭ much more than expected). The aggregated PET-GAS score across the three skill domains was used to represent the overall learning outcome. Two This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
independent raters (i.e., graduate research assistants blind to group assignment) evaluated 39% of PET-GAS goals and achieved good interrater reliability (r Ͼ .90, p Ͻ .01).
Data Structure and Data Analysis
Data were collected at five different time points corresponding to the five sessions in COMPASS. At the implementation level, during the initial consultation, consultation adherence, teacher responsiveness, and consultant quality of delivery were collected for both studies (Time 0). In addition, teacher responsiveness was obtained for both study one and two at each coaching session. However, consultant coaching adherence and consultant coaching quality of delivery for coaching sessions (Times 1 to 4) were collected only from study two. The procedures and measures for both studies were identical, except two measures were added for study two only (i.e., consultant coaching adherence and consultant coaching quality of delivery for coaching sessions; Figure 2 ; Ruble & McGrew, 2015) . Moreover, to lower participants' burden, only one fifth of teacher participants (i.e., 6) were randomly selected to fill out the fidelity measures for each coaching session, with each participant completing at least one set of coaching fidelity measures. Data at this level were analyzed in aggregate only (Figure 2) .
To ensure the reliability of the measures, interrater reliability data were collected on all the consultant-rated measures at the intervention level (i.e., teacher adherence, teacher quality of delivery, and student responsiveness). First, to promote good agreement on scoring, the two consultants selected 10% of the measures and worked on initial reliability, coming to consensus on any disagreements. Second, based on the consensus scoring protocols developed in the first step, the two consultants scored at least 20% to 45% of the measures independently; the results were compared with assess interrater reliability (ICC was used for reliability).
At the intervention level, for both study one and study two, four fidelity components were consistently assessed across coaching sessions-teacher adherence, quality of delivery, intervention dosage, and student responsiveness. Thus, data at this level were analyzed both concurrently (i.e., at each time point) and aggregately (i.e., overall mean score).
To answer the first two research questions, correlational analyses were used to understand the relationships among the variables.
Because study cohort (i.e., whether teachers participated in the first or second study) may have influenced study variables, cohort was used as a control variable, and partial correlation coefficients were used in the correlational analyses. Repeated measure analyses were conducted using a linear mixed model to evaluate change in the levels of different fidelity components across the coaching sessions. A linear mixed model can handle within-and betweensubjects analyses simultaneously and thus is appropriate for the current data set because it is structured between cohorts (i.e., study one and two) and within individuals (i.e., four data points within an individual). To answer the third research question, regression analyses were used to model predictiveness of different fidelity components on student IEP outcomes.
To answer the fourth research question, six serial mediation analyses were performed using the PROCESS procedure within SPSS to assess whether intervention fidelity components mediated relationships between outcomes and implementation fidelity (Hayes, 2012) . Serial mediation is "a causal chain linking the mediators, with a specified direction of causal flow" (Hayes, 2012, p. 14) . Bootstrapping with 5,000 repetitions was used to perform the mediation analyses. Given our sample size limitations, the bootstrapping PROCESS program allowed us to test our hypotheses appropriately and to do so within the power recommendations. PROCESS examines all possible variable combinations for a particular sequence of mediating variables specified by the user. In the current study, we specified the mediating variables with the following sequence: teacher adherence, teacher quality of delivery, student engagement, and dosage. This order was based on a logical and temporal sequence; teacher adherence to the COMPASS teaching plans should increase their teaching quality, which in turn should improve student engagement in learning. Student responsiveness to the intervention should then provide information enabling teachers to adjust their dosage or frequency of instruction. Group assignment was also controlled in the mediation analyses.
Results

Consistency of Fidelity Across Time
In general, the fidelity measures showed evidence of consistency over time as well as a general increase over time. The results for each measure are reported. ‫ء‬ Only collected in Study 2. This document is copyrighted by the American Psychological Association or one of its allied publishers.
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Relationship Among Fidelity Components
At the implementation level, fidelity components collected during the consultation and coaching sessions were largely uncorrelated, except teacher responsiveness during consultation was positively correlated with mean teacher responsiveness over the four coaching sessions, r ϭ .34, p Ͻ .05. At the intervention level, teacher adherence was marginally correlated with teacher quality of delivery, r ϭ .29, p ϭ .05. Student responsiveness was positively correlated with teacher quality of delivery, r ϭ .47, p Ͻ .01, but negatively correlated with dosage, r ϭ Ϫ.45, p Ͻ .01. With respect to cross level associations, consultation quality of delivery was negatively correlated with intervention dosage, r ϭ Ϫ.42, p Ͻ .01; teacher consultation responsiveness was positively correlated with mean teacher adherence, r ϭ .31, p Ͻ .05, and teacher coaching responsiveness was correlated with teacher adherence, r ϭ .54, p Ͻ .01; teacher quality of delivery, r ϭ .63, p Ͻ .01; and student responsiveness, r ϭ .37, p Ͻ .05 (Table 2) .
Student PET-GAS Outcome and Fidelity
At the implementation level, teacher coaching responsiveness was positively correlated with PET-GAS, r ϭ .39, p Ͻ .01. At the intervention level, PET-GAS correlated with mean student responsiveness, r ϭ .52, p Ͻ .01, and mean teacher quality of delivery, r ϭ .44, p Ͻ .01.
Mediation Analyses
Both consultant consultation adherence (indirect effect ϭ .07, SE ϭ .04, 95% confidence interval [CI] ϭ .02, .20; completely standardized effect ϭ .12) and teacher consultation responsiveness (indirect effect ϭ .10, SE ϭ .11, 95% CI ϭ .005, .58; completely standardized effect ϭ .03) had significant indirect effects on student IEP outcomes via teacher adherence, teacher quality of delivery, and student responsiveness (Figures 3 and 4) . Increased consultant adherence during consultation and increased teacher consultation responsiveness during the consultation were related to greater teacher adherence, and subsequently to teacher quality of delivery, which in turn was related to better student responsiveness in learning and then to better IEP outcomes.
Both consultant coaching adherence (indirect effect ϭ Ϫ.81, SE ϭ .70, 95% CI ϭ Ϫ3.51, Ϫ.08; completely standardized effect ϭ Ϫ.10) and teacher responsiveness during coaching sessions (indirect effect ϭ .36, SE ϭ .28, 95% CI ϭ .04, 1.24; Note. PET-GAS ϭ Psychometric Equivalence Tested Goal Attainment Scale. Consultant consultation adherence and consultant coaching quality of delivery were only collected for the second study (n ϭ 29). The rest of the variables were collected from the full sample (n ϭ 47). ‫ء‬ p Ͻ .05. ‫ءء‬ p Ͻ .01. ' ϭ .50. This document is copyrighted by the American Psychological Association or one of its allied publishers.
completely standardized effect ϭ .08) had significant indirect effects on student outcomes via teacher quality of delivery and student responsiveness. Increased consultant adherence was related to lower teacher quality of delivery, which in turn was related to poorer student responsiveness in learning, and then to poorer IEP outcomes ( Figure 5 ). Increased teacher responsiveness during coaching sessions was related to higher teacher quality of delivery, which in turn was related to better student responsiveness, and then to better IEP outcomes ( Figure 6 ).
Finally, there was a significant indirect effect of consultant consultation quality of delivery on student outcomes via intervention dosage at the intervention level (indirect effect ϭ .14, SE ϭ .11, 95% CI ϭ .0002, .53; completely standardized effect ϭ .08). Increased consultant quality of delivery was related to lower intervention dosage, which in turn was related to better IEP outcomes ( Figure 7 ).
Discussion
Summary of Findings
Relatively little is known about consultation multilevel, multidimensional fidelity measurement, including the interrelationships and predictive associations with outcomes (Harn, Parisi, & Stoolmiller, 2013) . The summary of findings is divided into four areas we deemed of particular importance: (1) stability of fidelity, (2) relationship among fidelity components within and across levels, (3) fidelity and outcomes, and (4) the mediating effects of intervention-level fidelity.
Stability of fidelity. The current results are somewhat inconsistent with other reports. Although Spear (2014) noted that the two common ways to capture multidimensional fidelity are a single representative score that measures one particular assessment time point or an average score of all assessment time points This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
throughout the study, our findings show that implementation fidelity is a dynamic rather than static process. Similarly, in contrast to Zvoch (2009) , who reported that implementation fidelity decreases over time, or Spear (2014) and Odom et al. (2010) , who reported that implementation fidelity stays stable across time, our results suggest that multidimensional fidelity may be both relatively stable and improve across time. One possible explanation of these differences is that Zvoch (2009); Spear (2014); and Odom et al. (2010) passively monitored fidelity and did not directly intervene to alter fidelity over time. In contrast, COMPASS consultants actively monitor and intervene to improve teachers' progress through coaching sessions at different time points. The results also indicate that consultants can expect both that consultees who start out strong in fidelity to remain strong later in time and that consultees will likely improve over time and reinforce the potential advantages of consultation that is ongoing and not a one-time activity. Given the finding of improved multidimensional fidelity over time, the results also imply that analyzing data concurrently (scores at time points) or aggregately (averaged scores) may produce slightly different results in consultation research. However, existing knowledge about the stability of multidimensional fidelity is still limited and both approaches for measurement of multidimensional fidelity are suggested.
Relationships among fidelity components within and across levels. Another important contribution was the examination of relationships among fidelity components at the implementation and intervention levels. Currently, there is only a very preliminary understanding of how fidelity components correlate with each other. For instance, Knoche, Sheridan, Edwards, and Osborn (2010) reported that adherence was significantly correlated with participant responsiveness. In contrast, our findings varied depending on the level examined. Fidelity components were largely uncorrelated at the implementation level. We suspect that these findings might be attributable to two reasons. First, fidelity components at the implementation level were high overall and demonstrated low variance. Second, the consultation and coaching sessions were conducted by two well-trained consultants, which might produce a lack of variance in implementation quality.
Fidelity components were more likely to be correlated at the intervention level, however. For example, teacher quality of delivery was marginally positively related to intervention adherence, echoing Knoche and colleagues (2010) results. Teachers who This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
implemented teaching plans with adherence were rated as having better teaching quality. Thus, teachers faithful to the unique elements of COMPASS also were faithful to the common elements of good teaching practice, in general. This may indicate that teachers good in one area of teaching are likely to be good in other areas. Also at the intervention level, teacher quality of delivery was positively correlated with student responsiveness. Students tended to be more engaged and active when teaching was rated high quality, similar to some previous findings (Hamre, Hatfield, Pianta, & Jamil, 2014; Klem & Connell, 2004) . Taken together, these results identify potential links in a chain between consultation activities, resulting changes in teaching behavior, and impact on student responsiveness. Moreover, these results are consistent with the notion that different aspects of fidelity should be positively correlated and provide support for the potential usefulness of multiple measures of fidelity. However, somewhat surprisingly, intervention dosage and student responsiveness were negatively correlated with each other. One possible explanation for the negative relationship is that teachers may work more intensively with less engaged students because of their lack of responsiveness to the interventions. That is, dosage, unlike the other fidelity measures may not indicate better or higher quality of implementation per se, but may instead be a proxy for student need or indicator of the teacher's sensitivity of the optimal amount of instruction. Another possible explanation is questionable validity of the measures. We employed a one-item, self-report measure to capture dosage. Although self-report is commonly used as a source of implementation information and single item measures have been used successfully previously (see Fogarty et al., 2014) , there is always the danger of inadequate construct coverage when using single item measures. Thus, better measures of dosage and a more comprehensive longitudinal data set will be needed to more clearly understand and untangle the causal relationships between these factors. Fidelity and outcomes. Consultation outcomes (student IEP progress) were related to three different fidelity components of quality (teacher coaching responsiveness at the implementation level, teacher quality of delivery and student responsiveness at the intervention level). These findings underscore the usefulness of multidimensional, multilevel measurement of fidelity and the potential importance of qualitative aspects of fidelity. Thus, in addition to adherence, consultants and researchers might wish to closely monitor quality of delivery (i.e., teacher engagement) and participant responsiveness (i.e., teacher responsiveness during consultation and student engagement during instruction), when conducting consultation. Moreover, adherence, the traditional measure of fidelity, and dosage did not correlate with IEP outcomes. These nonsignificant relationships between treatment quantity and outcomes are consistent with some previous findings (e.g., Rowe et al., 2013) , and illustrate the problem with simple approaches to the measurement of fidelity. A key additional question is what is meant by fidelity. Simply ensuring implementation of specific treatment elements may not be sufficient (i.e., quantity), instead it may be more important to measure how well elements are implemented (i.e., quality). Also, the findings support the idea that directly interacting/intervening (e.g., consultant impact on teacher) will be more impactful than indirectly intervening (e.g., consultant impact on student via the teacher). Consultants did not directly interact with students, whereas teachers did, thus it should not be surprising that fidelity focused on teacher behavior, as opposed to consultant behavior, were more closely related to student behavior and outcomes. However, additional studies are needed to obtain a more conclusive understanding of fidelity when measured quantitatively or qualitatively or when focusing on direct versus indirect interventions.
The mediating effects of intervention-level fidelity. Consistent with these speculations about direct and indirect influences, we conducted mediation analyses to understand the complex rela- This document is copyrighted by the American Psychological Association or one of its allied publishers. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
tionships among the multilevel and multidimensional fidelity components and student outcomes. The analyses revealed that implementation-level variables, including consultant consultation adherence, consultant coaching adherence, teacher consultation responsiveness, teacher coaching responsiveness, and consultant consultation quality of delivery, were related to student outcomes via indirect pathways mediated by intervention-level fidelity components. Moreover, none had direct effects on student outcomes. The implications are twofold. First, even though implementation-level fidelity components either did not predict or were weaker predictors of student outcomes, they did have an influence on student outcomes through intervention-level fidelity components which had more direct influences on student outcomes. This finding is consistent with the general feature of consultation as an indirect intervention that supports the student via the teacher consultee. However, the current findings require future replications to confirm these mediating effects. Second, the results provide insight into the differential effects of fidelity. Implementation-level fidelity indirectly influenced student outcomes via somewhat different paths. Consultant consultation adherence and teacher consultation responsiveness shared the same path (i.e., consultant consultation adherence/teacher consultation responsiveness ¡ teacher adherence ¡ teacher quality of delivery ¡ student responsiveness ¡ IEP outcomes), whereas consultant coaching adherence and teacher coaching responsiveness shared another path (consultant coaching adherence/teacher coaching responsiveness ¡ teacher quality of delivery ¡ student responsiveness ¡ IEP outcomes) and consultant consultation quality of delivery had a unique mediating path through intervention dosage (consultant consultation quality of delivery ¡ intervention dosage ¡ IEP outcomes). These results illustrate the complexity of the influence of multilevel, multidimensional fidelity on consultation outcomes. We encourage future studies to further examine these relationships.
Not surprisingly, the mediation analyses revealed that fidelity's influence on student outcomes during the initial consultation (i.e., consultant adherence and teacher responsiveness), proceeded through a longer indirect chain compared with coaching sessions. The initial consultation laid out the consulting framework, set goals, and identified the ecological influences impacting the student and teaching plans, whereas the coaching sessions helped teachers to carry out the teaching plans through self-reflection, performance-based feedback, and outcomes-based monitoring. These results highlight the relative importance of coaching. Coaching is more closely tied to the actual teaching situation, and thus may be more predictive of actual teaching behavior, and in turn, of student outcomes. However, the significant indirect pathways also are consistent with the importance of having a comprehensive, clear consultation session before coaching to reinforce teacher's adherence to the intervention plans later.
Two mediation paths were unexpected. First, increased consultant adherence to COMPASS during coaching was related to lower teacher quality of delivery, which was related to poorer student responsiveness in learning, and then to poorer IEP outcomes. A similar finding was reported by Domitrovich and colleagues (2010) . We believe that low consultant adherence represented teacher ability to adapt instructions based on the children's learning. This flexibility might lead to better learning outcomes because consultation also is a dynamic process. Quality coaching requires flexibility to adjust the support process based on the consultee's needs. We also speculate that low coaching adherence was related to consultants' ability to flexibly prioritize and select important implementation components case-by-case, which then led to better teaching behaviors. The current findings also emphasize the difference between consultation adherence and coaching adherence. To obtain positive student outcomes, consultants need to follow the protocol during the initial consultation to build a solid foundation for the following consultative process. After the consultation, consultants may need to exercise clinical judgment and individualize the manualized programs to fit consultees' needs. However, future studies will be needed to confirm these findings.
Second, the mediation path between consultant consultation quality of delivery and IEP outcomes was surprising. Increased consultant consultation quality of delivery was related to lower intervention dosage, which in turn was related to better IEP outcomes. As mentioned earlier, intervention dosage may not necessarily indicate better or higher quality implementation. It also is plausible that quality and quantity of an intervention can operate reciprocally. That is, there may be less need for intervention (dosage) if the intervention is high quality. Based on this logic, the mediation result might mean that better consultation quality of delivery is more effective, allowing teachers to adjust training dosage to a somewhat lower or optimal amount, in turn leading to better student outcomes. However, more exploratory, longitudinal research is needed.
Limitations
Last, we note our limitations. First, the fidelity measurements are COMPASS-specific and have not yet been thoroughly validated (e.g., using videotapes and independent observations). Moreover, the critical elements captured by these measures do not necessarily refer to consultation and coaching models in general but only to COMPASS consultation and coaching. Moreover, some are rather simple; for instance, dosage was represented by the frequency of teaching per week. Although teaching frequency can serve as a proxy for dosage (Dane & Schneider, 1998) , the exact duration spent teaching (e.g., minutes or hours) would likely be a more useful measure of dosage. Similarly, teacher adherence was measured by only one item, which may pose construct coverage issues. Second, although the current sample is relatively large compared with other consultation studies (e.g., Sanetti & Fallon, 2011) , a larger sample size would allow more sophisticated statistical analyses. The current sample was also limited by the research design. For instance, only two consultants were used at the implementation level, limiting variability in consultant fidelity. Also, the sample was restricted to students with ASD and their teachers within special education, which might limit generalizability of the results to other populations and to general classroom teaching. Third, data at the implementation level were not complete at each time point, resulting in the use of mean scores to represent fidelity components in the mediation analyses. Thus, mediating effects were snapshots of four interwoven but temporally distinct processes. For instance, teacher quality of delivery at time one might influence coaching adherence at time two. Fourth, although researchers have identified four common sources of fidelity measures (i.e., direct observation, self-report, interviews, and archival This document is copyrighted by the American Psychological Association or one of its allied publishers.
records; Durlak & DuPre, 2008; O'Donnell, 2008) , the current study relied heavily on direct observations, including from consultants and teachers, which may pose measurement bias. In addition, teachers were asked to rate the performance and fidelity of the consultants. Even though there was variability across the scores, teachers' ratings might be confounded by either the consultative relationships or social desirability. Last, it is worth noting that the current study addresses a very limited set of questions within implementation science. Many implementation-and intervention-level variables that potentially impact student outcomes were not included. For instance, factors related to intervention characteristics (e.g., complexity), outer settings (e.g., external incentives for teacher consultees), inner settings (e.g., administrative support, tension for change), characteristics of individuals (e.g., teacher's self-efficacy), and process (e.g., quality of teaching plans) may influence student outcomes, but the current study either did not collect or did not analyze this level of data (Damschroder & Lowery, 2013) .
Areas for Future Research
As mentioned in the general discussion section, more study is needed to verify the mediating effects of the intervention-level fidelity. However, based on existing conceptual frameworks (Noell, 2008; Sheridan et al., 2013) and clinical experience, we expect that the results should generalize to other structured consultation models designed for special education teachers. In addition, more efforts are needed to develop standardized measures of these fidelity components (Sheridan et al., 2009) . Such efforts will lead to a clearer understanding of the nature and application of multilevel, multidimensional fidelity components. In particular, we need more development of and understanding of the reliability and validity of different sources of fidelity measures (i.e., direct observation, self-report, interviews, and archival records; Durlak & DuPre, 2008; O'Donnell, 2008) . Comparative studies are needed to provide a comprehensive picture of the utility and efficiency of each source and potential measure. In addition, as noted above, we need more longitudinal studies to examine how fidelity components change and interact over time, as well as larger studies that include the many additional variables thought to impact outcomes, to examine how they correlate with and moderate or mediate different aspects of fidelity. Finally, it would be useful to include additional input from parents in terms of fidelity and outcome measurement.
